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Repeated therapy with monoclonal 
antibody to tumour necrosis factor a 
(cA2) In patients with rheumatoid 
arthritis 

MichaefJ Elliott, Ravinder N Maini, Marc Feldmann, 
Alice Long-Fox, Peter Charles, Nanny Bijl, 
James N Woody 

Our in-vltro, animal, and early clinical data suggest that 
tumour necrosis factor a (TNFa) is an important target for 
specific biological therapy In rheumatoid arthritis. Wa 
report the results of repeated treatment with a chimeric 
monoclonal antibody to TNFa (cA2) In patients having 
disease flares. 7 patients originally enrolled in an open- 
label trial completed two to four cycles, each of which was 
followed by a good clinical response, with median 
fmprovements in the swoJIenjoint count and C-reactlve 
protein exceeding 80%. cA2 may be useful therapy in the 
control of acute disease flares in rheumatoid arthritis and 
treatment programmes including cA2 may be effective in 
the long-term management of this disease. 
Lancet 1994; 344: 1125-27 

Tumour necrosis factor a (TNFa) is important in 
inflammatory disease and may be a useful target for 
specific biological therapy in rheumatoid arthritis.* We 
reported beneficial effects in an open-label trial with 
a chimeric monoclonal antibody to TNFa (cA2). 1 In 
an accompanying article,* wc report the results of 
a multicentre, randomised, double-blind placcbo- 
controlkd trial. cA2, at least in the short term, suppressed 
this inflammatory disease. Our experience to date shows 
that patients followed up for sufficient time eventually 
relapse, 1 suggesting that repeated administration of the 
antibody will be required for maintenance of therapeutic 
effect. Here we report on the use of repeated therapy with 
cA2 at times of disease flare. 

The retreatmcnt programme included patients 1, 2, 3, 5, 7, 8, 
9, and 10 from the open-label trial.' Patients received up to four 
cycles of treatment, the complete infusion protocol in the open 
trial being cycle 1. The timing of cyclea 2-4 was dictated by 
disease relapse, defined as die loss of response to die previous 
cycle.* Most cycles were administered within 5 weeks of relapse, 
but cycle 2 was delayed in 4 patients for administrative reasons. 
Although 8 patients entered die retreacmexu programme, patient 
5 was excluded from the analysts of response because of 
withdrawal for an adverse event during cycle 2 (see below). 3 
patients were withdrawn after cycle 2. The response data 
therefore derive from 7 patients for cycles 1 and 2, 5 for cycle 3, 
and 4 for cycle 4. The total periods of observation, including 
periods of disease relapse, varied from 17 to 10S weeks. 

cA2 is a human/murine chimeric monoclonal anti-TNFa 
antibody of IgGltc hotype, produced by Centocor,' and was 
adrainiitcred by intravenous infusion over 2—3 h. The dose was 
20 mg/kg in cycle 1 (in two or four infusions) and 1 0 mg/kg in a 
single infusion for cycles 2*4. Patients were admitted overnight 
for cycle I, but subsequently were treated as day cases. 

Other drugs were maintained at stable dose from the beginning 
of cycle 1, except for some alterations after disease relapse 
between cycles 1 and 2: patient ~5 took an increased dose of 
prednisolone for 1 week; patient S received a single intra-articular 



injection of racthylprcdnisolone; and patients 8 and 10 ceased 
their non-steroidal anti-inflammatory drugs. As in the open trial, 
additional steroids by any route were forbidden during the study, 
but simple analgesics were freely allowed* 

The primary measure of response was the multi-variable 
Paulus index/ calculated at two levels (Paulus 20% and 50%) 
and modified to accommodate the format of the data wc 
collected. 1 Laboratory measurements included the erythrocyte 
sedimentation rate (ESR, westergren), C-reactive protein (CRP, 
rate nephelometry), and autoantibodies measured as described. 1 
Human anti-chimcric A2 antibody responses CHACAs) were 
measured with a double-antigen enzyme immunoassay. False- 
positive signals due to rheumatoid factor anti-Fc antibodies were 
eliminated by the addition of covalentiy polymerised human Fc 
to the HACA sample dihient. Samples containing over 200 
ng/mL cA2 Gndepcndent assay for free cA2) were considered . 
likely to give a firise-cegatsve result for HACA, and were 
disqualified from analysis. 

Each patient achieved a response to treatment cycle 1 
and showed repeated responses alter cycles 2-4, with 
maintenance of the response magnitude. The median 
maximum . improvement in individual disease-activity 
assessments* such as the swoHen-jolnt count and CRP, 
exceeded 80% after each cycle (data not shown). The 
median (interquartile range) swollen-joint counts before 
and the best assessment after each cycle were: (before, 
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Figure: Reaponaea to tour auccesafve cyclea of cA2 

Uppers** 3l!«fHolnt count and CRP In patient receiving one cysle of 
20 ma/kg cA2 and three cycles of 10 rrgykg cA2. 
lowe/*response patterns In 7 patients who completed et least two foil 
cycles of treatment with CA2. Adverae events resetting In ee/ty 
withdrawal art shown tn Italics. 
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•Wee** after cycte l/wwu after last cycle: C*ast cycle number dsONMocrt* 
ttrandad DNA, Onry cv^ta eoruUcf* reasonably r**£j I to^«|^^^St. 
reaohrad comptetary. except for ecama Ir, f^ieri 8 and 1^^^ ^ 
Table: Adverse events 

after) cycle 1, 2! Cio-25), 3 (0-3) (p=001I by 
Wilcoxon s mgned-ranks test),- cyde 2, 16 (8-21), 2 (0-4) 
JS?!"?. 8 <fi*-18-af>, 1 Cl-3) (p=0-03); and 

S^Vli 10 *" 14 * 9 * 2 (2-6 5) Equivalent 
data for CRP were: cycle 1, 31 mg/L (10-44, normal <10 

f^A^J^ cycle 2. 49 (24-62), 3 (2-7) 

<p=0-011); cycle 3, 39 (24-69 5), 0 (0M7-5) (p^oW; 
and cycle 4, 40-5 (11-5-125), 5 (0-65-5) (p>005) 

The overall pattern of response in a patient who 
completed all four cycles is shown in the figure (A). Note 
the co-ordinated change in swollen-Jomt count and GRP. 

Analysis of possible changes in the duration of the 
response was complicated by the dose reduction in cycles 
2-4 and the change from a multiple-divided-dosc infusion 
in cycle 1 to a single infusion later. Individual patients 
showed varying response patterns (figure, B) but overall, 
the duration tended to shorten with successive cycles The 
median Paulus 20% response duration after treatment 
with 20 mg/kg cA2 in cycle 1 was 12 weeks (interquartile 
range 8-17-4). Equivalent values for cycles 2-4 (when 
paoents received half this dose) were 9-1 weeks (1-1 9- IV 
8-3 weeks (3-2-12 5), and 7 7 weeks (1-6-15-2) (p>0-05 
compared with cycle 1 by Friedman's test, repeated 
Wflcoacon's signed-ranks tests, and linear regression) . 

41 infusions were administered in this study and were 
w<ll tolerated, with 2 exceptions. Patient 5 was withdrawn 
after the administration of only 1% of the scheduled cA2 
dose in cycle 2. This followed an episode of vasovagal 
syncope, consequent on a traumatic venepuncture. 
Patient 9 developed fever, headache, and transient facial 
flushing during cycle 4, but Was treated syrnptomatically 
and not withdrawn. Other adverse events that were 
considered reasonably related to cA2 are outlined in the 
table. 3 events prompted the precaution of early 
withdrawal (patients 1, 7, and LO). 

4 patients had no HACA responses when tested at least 
6 weeks after the last infusion. The remaining 4 patients 
developed HACAs at varying times after retrcacment 
(atres 10, 20, 80, and 640 in patients 3, 1, 5, and 9, 
respectively), all specific for the murine variable region of 
cA2. Of these, 2 patients completed all four cycles, 1 
completed two cycles, and 1 was withdrawn during cycle 
2. Some patients with HACAs showed a reduction in 
response duration in cycles 2-4. In other patients, 
however, no clear relation was evident. Patient 9 
developed a high-dtre HACA (640) after cycle 2, but her 
cycle 3 response duration of 8*7 weeks was no different 
from her cycle I duration (8 weeks). Conversely, no 
HACA was detected in patient 8, but her response 
duration fell from 17-4 weeks in cycle 1 to 8*3 in cycle 3. 

The data show that patients with flares of rheumatoid 
arthritis can be successfully managed with cA2, which 



provides an ahenta^ 
hospital admission, hfeMose/cilr^^ 
therapy. Our requirement ^m^^^^S^: 
re treatment represented a J«e-«^ . - 



Despite this," we aclti^^ 
panent/cycle, with impressive Improvements in clinical 
and laboratory measures of inflammation. Our success in 
demonstrating repeated responses in the same individual* 
suggests that regular treatment with cA2 may achieve 
long-term disease suppression. 

The adverse events included the development of 
anonuciear antibodies in 3 of our 7 patients. Although 
two of these findings were unassorted with specific 
au^dbodies, patient 10 developed significant titrea of 
dsDNA and cartholrpin antibodies after cycle 1 2 and 
showed a further rise in ritres after cycle 2. Ahhou'gh no 
chmcal features of systemic lupus erythematosus 
developed, we withdrew her from study. We also adopted 
a caunous approach to minor infective events, 
withdrawing padent 7 after the development of ainusit^ 
With more experience in the repeated use of cA2, a lower 
dropout rate may be achievable. V 

. Only 1 of 20 patients in the original open-label trial 
developed an antiglobulin response, suggesting that cA2 is 
not especially immunogenic. HACAs specific for the 
munne portion of cA2 were eventually detected in half of 
the pancnts in the retreatment programme. These were 
mostly low titre and 2 patients were successfully retreated 
despite their presence. Similar antiglobulin responses 
were seen in 3 of 4 rheumatoid arthritis patients treated 
with repeated injections of a humanised monoclonal 
antibody to CDw52,* suggesting that antibody reshaping 
does not entirely eliminate inimunogenidty. Whether the 
development of HACAs in our patients contributed to 
adverse events is unknown. 

Several strategies could be adopted to prevent the 
development of antiglobulin responses to cA2, including 
combination therapy with traditional immunosuppressive 
drugs or the co-aclrninistration of specific, T-celUdirectcd 
monoclonal antibodies with the aim of inducing 
tolerance/ Anri-TNF and anti-CD4 were synergistic in 
the control of murine collagen-induced arthritis, and 
antiglobulin responses to the TNF blocking antibody 
were reduced.- The application of such combination 
immunotherapy deserves further investigation in man. 
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Botulinum toxin for chronic anal fissure 
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Botulinum toxin can chemically denervate striated muscle. 
Botulinum toxin A (IS U) was used to treat tan patients with 
chionfc anal fissure by fnjection In the Internal sphincter. In 
seven patients, the lesion healed at 2 months after treatment; 
one relapsed at 3 months, in one patient the leston healed at 1 
month, but partly relapsed a month later. Mild faecal. 
Incontinence lasting for 1 day was observed In one pstlent We 
propose that botullnum toxin injections In the internal anal 
sphincter be considered an alternative approach to surreal 
therapy of anal fissure. 

i-ancef 1994; 344: 1127-28 

Unlike the acute fissure, chronic anal fissure is not usually 
self-limiting 1 and its pathophysiology is not completely 
understood. 1 Hypertonic! ty of the internal anal sphincter 
may be involved. 1 The recommended treatments are anal 
dilation or lateral internal sphincterotomy, which are 
successful in 85-95% of patients. Internal sphincterotomy 
permanently weakens the sphincter, which may be 
associated with incontinence, infection, end anal 
deformity. 4 

Chemical denervation with botulinum toxin is a versatile 
tool for targeted weakening of striated muscles.** The toxin 



may also weaken smooth muscle in the gaKrointcstina] 
tract. 7 We have evaluated local injections of botulinum 
toxin to reduce hypertonus of the Internal anal sphincter 
and induce healing in patients with idiopathic anal fissure. 

Tea consecutive outpatients (mean age 42*4, range 24-82) with 
chronic idiopathic anal fissure gave informed written consent for 
study (table). They had hadaymptorcs for a mean of 13-63 (SB 3-52) 
months. All had typical feature* of chronic anal fissure: posterior 
anal fissure, with a large sentinel tag of skin and the exposure of 
fibres of the internal sphincter; and post-de&ecatory pain for over 
2 hours. No patient had nocturnal pain. All patients were advised 
to eat food with high-fibre content and received a prescription for 
laxatives. No patient was treated with topical anaesthetic agents 
before or during study. 

Anal manometry at rest and after maximum voluntary 
contraction was done before treatment and at each follow-up The 
normal range far our laboratory Is 64 (23) and 144 (60) mm Hg t 
leapcctivery. 1 Type A botulinum toxin (Botox, Aileron) was 
diluted in saline to 50 U/tnL, The anal sphincter waTeasily 
palpated and infected with a 27 G needle. Every patient received 
*winH^c^ 

two Injection sites were located laterally, the other posteriorly. No 
anaesthesia was used during the 5 minute procedure. The patients 
were evaluated 1 week, 1 month, and 2 months after treatment by 
anoscopy, anal manometry, and a clinical evaluation. At each visit 
the patients were asked whether, despite any local pain, they 
wanted to stay in the study. If not, they were offered anal 
sphincterotomy. 

Efficacy (strength of internal and external anal sphincters) was 
evaluated by multifactorial analysis of variance, by comparison of 
resting anal pressure or maximum voluntary pressure before 
treatment with post-injection values. The time course of variations 
in the two pressures was analysed by r test. 

1 week after treatment, all patients still had fissure 
Post-defaecatory pain had disappeared in five patients and 
reduced in four. Pain during exploration had disappeared in 
five and was reduced in the others. Compared with baseline, 
resting .pressure was reduced by 25-2% (p<005). 
Maximum voluntary pressure, although lower on average, 
did not differ statistically from baseline (table). 

Inspection at 1 month after treatment revealed a healing 
scar in six patients. Compared with pretreatmem records, 
post-defaecatory pain had disappeared in seven patients 
and was reduced in one; pain during exploration had 
disappeared in six and was lower in one. Compared with 
baseline, resting pressure was reduced by 23-9% (p < 005), 
whilst voluntary pressure was unchanged. The two 
pressures were not significantly different from I week 
values. 

At 2 months j seven patients had a healing scar. The 
fissure was observed again in patient 5, who had had a 
healing scar at I month. Her subjective symptoms, 
however, were mild. Compared with pretreatmem, post- 
defaecatory pain had disappeared in seven patients and was 
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